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As we gaze on this wonderful group of insular wrecks, varying
in form from the solemn to the grotesque, and presenting now the
same general outlines with which they ro=e above the Glacial Sea,
we can scarcely resist contrasting the permanence of the ' everlasting
hills' with the evanescence of man. Generation after generation of
the inhabitants of the valleys within sight of the eminence on which
we stand have sunk beneath the sod ; and their descendants can
still behold in these rocky pillars emblems of eternity compared
with their own fleeting career, but fragile and transient compared
with the cycle of geological events. Though the Brimham Rocks
may continue i vulnerable to the elements fo: thousands of years,
their time will come ; and that will be whep, by another submergence
of the land, the ocean shall regain ascendency over these monuments
of its ancient sway, and complete the work of denudation it has left
half finished.
VI. ON THE PHYSICAL FEATURES OF THE COAL-BASIN SOUTH
OF WALES.
By G-. PHILLIPS BDVAX, Esq., F.G-.S.
rPIPIERE is not in Great Britain any coal-field so characteristic as
-*- that of South Wales; nor one which in outward appearance so
little agrees with the general notion as to what a coal-field should be
like. Instead of the barren and monotonous surface that we usually
find in Durham, Staffordshire, Lancashire, or Scotland, we find
scenery of a high order,—lofty hills, romantic dales, broken scaurs,
and woods feathering down to the banks of the streams that run
brawling to the Bristol Channel. It is a wonder indeed that tourists
do not oftener explore these gems of South-west landscape, particu-
larly as every valley is now accessible by railway. Nor is it merely
in scenic interest that the basin is peculiar ; for the very physical
arrangement which gives the hill and dale enables much of the coal
to be won by level, instead of pit, thus forming a marked feature in
the economy of the working. It is with regard to this physical
geography that I would say a few words, as viewed in relation to
the geology of the basin.
If we look at a geological map of the district, we shall find this
coal-basin to be of an irregularly elliptical or pear shape, with the
broad axis of the pear forming the Monmouthshire and Glamorgan-
shire districts towards the east and middle, from whence a rapid
convergence westward, including the remaining part of Glamorgan-
shire and Caermarthenshire, forms the stalk. The boundaries of the
basin outside the limestone-escarpments are the ' OLD RED ' valleys
of the Usk and the Towey on the north, east, and west; while-
the Bristol Channel forms the basis on the south. Within .the
basin the following arrangement prevails:—Sloping southward from
rocks are of unequal softness, and though they rise up in exposed situations. In
discrediting the wonderful extent to which certain rocka may resist the atmosphere,
geologists do not take their mossy covering srficiently into accovnt.
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the limestone-escarpment is a tolerably uniform moorland plateau
(fig. "1), varying from one to three miles in breadth, and consisting
Fig. 1.—Diagram showing the Hills of Pennant Sandstone, with Terraces on the Sides and the
Lower Coal-measures cropping out at the foot: the plateau of Millstone-grit is on the right.
A. Coal-measures. B. Pennant Sandstone. c. Coal-measures. D. Millstone-grit.
E. Mountain-limestone.
of Millstone-grit overlying the limestone. At the line where the
Coal-measures impinge upon the grit, forming what is called ' the
North crop,' a marked depression is observed, immediately to the
south of which rise, pretty abruptly, lofty ranges of Pennant Sand-
stone, forming the divisions between the deep parallel valleys
through which the rivers that rise in the Millstone table-land run
due south to the Bristol Channel. Tnis depression, which therefore
cuts at right angles the heads of all these valleys, has been taken
advantage of by railway companies to accommodate the population
and mineral traffic of the large ironwork towns on ' the North crop.'
The peculiarity of the Pennant Hills consists in their extraordi-
nary similarity in outline and height, as also in the fact that they
are all distinguished by a series of terraces, the remains of ancient
beaches (fig. 1).
Commencing at the east, we have, parallel with the limestone belt,
1. The Valley of the Afon, commencing at Blaenafon and leaving
the basin at Pontypool.
2. The Ebbw Valleys, running from Beaufort and Brynmawr
respectively, converging at Ab.erbeeg, and emerging at the Risca
' South crop.' (See figs. 2 and 3).
Fig. 2.—View of the Pennant Rocks, from the Millstone-grit Plateau; showing the Terraces and
Parallel Valleys. The shading- of escarpments below the Terraces indicate where the ( Potch-
worldngs ' of the seams on the ' North Crop ' have been carried on. The buildings at the
heads of the valleys are the Ironworks of Ebbw-Vale and Trede^ar.
3. The Sirhowy Valley, from Tredegar, which also joins that of
the Ebbw at Risca.
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Fig. 3.—View of Ebbw-Vale, looking due South, from above Beaufort; showing the character of
the river-valleys and the Pennant Hills.
4. The Rhymney Valley, with its subsidiary, the Bargoed Valley,
has its outlet near Cardiff.
5. The Taff Vale, from Merthyr to Cardiff, with its feeders, the
Bargoed Taff, the Cynon, on which river the important ironwork
town of Aberdare is situated, and the Rhondda Valley, which joins
the Taff at Pontypridd, and runs from thence in a north-westerly
direction towards the Neath Valley.
So far there is a striking parallelism and uniformity in all these
valleys ; but after crossing the Taff we find the country more dis-
turbed, and the physical features altered. This is principally owing
to the Vale of Neath, which, though rising in the same horizon, and
indeed not far from the Taff, takes a west-south-west direction to
the sea. The triangular district thus formed is watered by streams
of shorter course and smaller volume, such as the Ogmore, the
Llynvi, and the Afon, which flow through much more contracted
valleys. But the Neath Valley once past, the parallelism is re-esta-
blished; the Tawe, the Lloughor, and the Gwendraeth Rivers flowing
tolerably due south, to enter the channel at Swansea, Lloughor, and
Kidwelly respectively. So much for the river-valleys. If we take
the long axis of the basin, we shall find two depressions intersecting
the river-valleys at right angles: 1. The one described as the
'North crop;' and, 2. A more important one, commencing atPonty-
pool, and running past Crumlin, Newbridge, Blackwood, and
Quaker's Yard, where it is deflected to the south; as far as the latter
place, the Great Western Railway has seized it as vantage-ground
to tap the centre mineral district, and to reach Merthyr and Aber-
dare. I have given these features somewhat in detail, as it is neces-
sary to bear them in mind when speculating on the cause of the
arrangement. Sir Henry De La Beche, in his masterly resume of
the Formation of Rocks in the South-West of England (' Memoirs,
Geological Survey,' vol. i.), points out that a tremendous force has
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acted on the Coal-basin from a westerly direction—in other words,
from what is now Ireland—and that, as might naturally be expected,
its effects would be strongest and most obvious the nearer to its
source, and would decrease as the radius became wider. Accord-
ingly, we find that the Pembrokeshire beds are contorted and
displaced more than any others, while the disturbances are evidently
lessened as we go eastward. If we suppose a large area of tolerably
uniform surface of clays and shales, more or less recently deposited,
and then apply to it a pressure (either sudden or long-continued)
in any given direction, we shall find that a general rumpling or
ridging of the surface would take place ; such ridges assuming a
certain amount of parallelism to each other, and depending on the
direction from whence the pressure was exerted.
The general arrangement of the physical features of the South-
Welsh Coal-basin, then, are probably due to the action of this south-
westerly force during the deposition of the Coal-measures. I say
during the deposition, because I cannot help thinking that it took
place prior to the deposition of the Upper Measures, and subsequent
to the Lower and Pennant beds. It is probable indeed that the
whole chemico-dynamical force to which the lower beds were subject
caused those alterations in the coal by which the beds have become
steam-coal,—an alteration which has given South Wales such a pre-
eminence as a steam-coal basin. Whether or not the Steam-coal-
measures are due to this, there is no question but that the Upper
Measures, where found, are of a totally different character to the
Lower Measures. In Pembrokeshire, where the force was exerted
most, we find trap-rocks in the immediate vicinity of the coal: also,
we find that in Ireland, where the force is assumed to have
originated, the same identical Lower Measures are all anthracitic.
It may be, however, that the force originated in Pembrokeshire, or
at a point half-way between that and Ireland, so as to cause the
anthracitic qualities to be formed on either side of i t ; just as a dis-
turbance in water causes a ripple on every side equally. In Pem-
brokeshire and Carmarthenshire, the anthracitic quality gradually,
but surely, decreases as we get eastward ; and finally, in the neigh-
bourhood of the Rhymney Valley it is lost altogether; the coals
thence to the 'East crop ' being entirely bituminous. At Aberdaro
and the Vale of Neath, which is about half-way between Caermar-
thenshire and Rhymney, we find, as we might expect, the highest
and most profitable development of steam-coal, being neither too
anthracitic nor too bituminous ; where we do find the upper Coal-
measures, as in the neighbourhood of Swansea and Llanelly, they
are bituminous, showing the very reverse of the anthracitic quality,
and that they could not have been subjected to the same treatment
as the Lower Measures. I therefore conclude that the great chemico-
dynamical force which operated on the steam-coal, and in all proba-
bility gave the coal-field its physical features, took place prior to the
deposition of the Upper Measures. Almost every one, if not every
one, of the parallel valleys has a main fault, generally known in
the neighbourhood as the ' big fault,' running through the Lower
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Measures, but which does not particularly affect the Upper Measures,
where they are found. For instance, in Monmouthshire, the Upper
Measures are represented by only one seam of coal, all that is left
from the effects of denudation. This is the ' Mynyddwslwyn vein
of red ash,' or 'house-coal;' and although it is riddled with faults,
they are merely local ones, and have no connection, I imagine, with
those of the Steam-measures, which lie several hundred yards lower,
the Middle or Pennant Measures intervening. These main or big
faults running down the valleys have formed, or at all events
influenced, the drainage lines, and have thus given a decided groove
for denudation to work upon afterwards. The depression running
at right angles across the field appears, with great probability, to be
connected with the great saddle or anticlinal which commences in
Monmouthshire at Newbridge (a little below Crumlin), and runs
across the basin to the Rhondda Valley, thence to Maesteg in the
Llynvi Valley, finally dying out at Lllanelly in Caermarthenshire ;
having the effect, as Sir Henry De la Beche has shown, of bringing
the Lower Measures, which should be at their deepest, to the
surface, and thus enabling the coals to be easily won at Maesteg,
where a large ironwork town has arisen in consequence.
The presence of this anticlinal is manifested by the appearance of
the Cockshot-rock (although it is not known in Monmouthshire
under that name); a white quartzose sandstone, which has evidently
been altered and thrown up in connection with the anticlinal and the
disturbed superficial cross valleys that I have named, and at the
same time, I imagine, as when all the parallel north and south
valleys were formed ; and this was the principal event in the
geological history of the Coal-field, which we may therefore suppose
to be summed up as follows :—
1. The deposition of the coal-beds, with all their attendant clays,
shales, and sandstones.
2. The repeated subsidence of the strata thus formed, so as to
allow a repetition of the process.
3. The occurrence of the grand force which gave the change to
the Measures already formed, and the outline of the topographical
features.
4. The deposition of the Upper Measures.
5. The gradual elevation of the Coal-field by slow and successive
stages,—the proof of this being seen in the uniformity of height and
outline, and the occurrence of terrace-beaches in the Pennant Hills,
each terrace marking a period of rest.
6. The denudation which has carried off on the east nearly all the
Upper Measures, and over the whole of the basin, has left them in
a fragmentary condition. From the discovery by Sir W. Logan of
coal-pebbles and detritus in Carboniferous beds of evidently more
recent formation, it is not likely that denudation has been limited
to one period ; but has taken place at different times. It is easy to
conceive how the harder material of the Pennant rocks escaped,
while the softer shales of the river-valleys were washed away; each
denudation-period contributing to scoop out and deepen the valley,
the direction of which had already been given by the great pressure.
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I have only attempted to give an outline of the thoughts which
have so often struck me when geologizing in the South Welsh Coal-
field, and which, while adding to the interest of the more minute
details, really form the framework on which the details depend.
VII . GEOLOGICAL NOTES ON THE MOUNTAIN-LIMESTONE OP
YORKSHIRE.
By G. E. ROBERTS, Esq., F.G.S., &o.
[Plate V.]
T)ROBABLY few geologists pass through Yorkshire en route for
-*- the North without paying a visit to the large and most
interesting museum illustrative of local, as well as of general, British
Geology, formed by Mr. Edward Wood, F.G.S., of Richmond. The
joint papers by Prof. L. de Koninck (of Liege) and Mr. Wood on the
new and remarkable genus of Crinoide, named by De Koninck
Woodocrinus, in honour of their enterprising discoverer, which
appeared in the 'Geologist'* and other scientific journals, have given
the genus an important standing among Crinoidea ; but since that
publication of the material acquired by Mr. Wood he has been so
fortunate as to add extensively to his fine collection, chiefly
through the kindness of his friend and neighbour Mr. Brown, J.P.,
who opened quarries on his estate at Holwith for the sole purpose
of aiding the researches of Mr. Wood; and the wall-cases in the
museum devoted to these fine Crinoids now present a wonderful
richness of fossil-wealth. Amongst many other fine specimens
I would chiefly notice the exceedingly beautiful specimen of
Woodocrinus cxpansus, which is not only, beyond doubt, the finest
ever found, but has a peculiar interest from the fact of its retaining,
in a purpje-coloured suffusion on the tips of some of the rays, which,
with their attendant fringe of pinnules, terminate the arms, some
indication of the animal substance which clothed them. This colour
is probably due to a phosphate of manganese. As this specimen is
thus doubly interesting, I am much indebted to Mr. Wood for permis-
sion to have it figured in illustration of my remarks.
It may be useful to remark that six species of Woodocrinus have
been determined from Mr. Wood's collection, together with the
following genera and species from the same Mountain-limestone
locality :—Hydreionocrinus Woodianus, De Koninck, described in
' Bulletin Acad. Roy. Bruxelles,' and in the ' Geologist,' vol. i.
p. 146 ; Cheirocrinus Koninckii, MS. Salter, and C. flagellum,
MS. Salter ; together with new undescribed species of the genera
Mispilocrinus, Platycrinus, and Poteriocrinus.
It is necessary to observe that the figure given in the ' Geologist'
for January 1858 (vol. i. pi. 2) of Woodocrinus cxpansus was a
restoration from an imperfect specimen, which merely gave indica-
tions of the column, and was very imperfect in its pelvic plates.
* Arol. i. p . 12
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